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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inexpensive biodegradable composition and its 
molded product which exhibit excellent water resistance and wet strength in natural 
environmental use and have high flexibility and are rapidly biodegraded after use. 
SOLUTION: The biodegradable composition comprises a corn gluten meal and a natural rubber 
as the major components. Particularly, the ratio of the corn gluten meal to the natural rubber is 
preferably in the range of 30:70 to 70:30, and the composition may further contain a 
biodegradable plasticizer. The composition can be used in the form of a paper impregnated 
therewith or a molded product obtained by melt molding. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The biodegradability constituent which uses a cone gluten meal and natural rubber as a principal component. 

[Claim 2] The biodegradability constituent according to claim 1 the range of whose weight ratio of a cone gluten meal and natural 

rubber is 30:70-70:30 in cone gluten meahnatural rubber. 

[Claim 3] Furthenmore, a biodegradability constituent given in either claim 1 containing a biodegradability plasticizen or claim 2. 
[Claim 4] The biodegradability moldings with which the layer which consists of a biodegradability constituent according to claim 1 
to 3 is formed in the sheet or Plastic solid front face which consists of cellulose fiber or biodegradability plastics. 
[Claim 5] The biodegradability moldings with which the biodegradability constituent according to claim 1 to 3 sinks into the sheet 
or Plastic solid which consists of cellulose fiber. 

[Claim 6] The biodegradability moldings formed by carrying out melting extrusion of the biodegradability constituent according to 
claim 1 to 3. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention shows the water resisting property and wet strength which were excellent in use by 
natural environment and flexibility is high and it is related with the biodegradability resin constituent by which biodegradation is 
promptly carried out after use. and its moldings. 
[0002] 

[Description of the Prior Art] While recognition towards environmental protection deepens in recent years, importance is 
attached to the processing problem of a plastic waste, and the tendency using the biodegradability resin easily disassembled in a 
nature about what uses as a film, a sheet, and a container and is used for agriculture and horticulture applications by the melting 
shaping approach, or the biodegradability resin which can be composted about what is used for [. such as a nonwoven fabric 
which fibrosed by the melt spinning approach, ] disposable applications as a raw material is increasing. Although various kinds of 
biodegradability aliphatic series polyester resin is developed also as an application for melting shaping and melt spinning, a price 
has come [ under such a situation ] to spread highly. Moreover, since a biodegradation rate is influenced [ the chemical 
structure of resin, and ] of the higher order structure originating in the shaping approach as a trouble at the time of using 
biodegradability aliphatic series polyester resin, it is difficult to control a biodegradation rate, and when it is used in an 
environment, required period physical properties are maintained and it is mentioned that adjustment of a biodegradation rate 
which is made to decompose promptly after that cannot be performed. On the other hand, although the polysaccharide system 
which uses a natural product as a raw material, and the protein system are expected from the ability of a price to reproduce at a 
low price in addition to biodegradability and safety, what has about the same fabrication nature as biodegradability polyester 
resin and physical properties is not obtained the place which it is till the present. 

[0003] On the other hand, in order that biodegradation may progress by the cellulase. having the biodegradability which was 
excellent in almost all soil is known, but the fiber sheet which consists of wood pulp widely used for a print sheet, wrapping, etc. 
is used, compound-izing it with plastics, in order for there to be no water resisting property and to use it by natural environment. 
However, generally there is no biodegradability In plastics and it cannot be told to using it under natural environment that it is 
suitable. Therefore, the proposal which gives a water resisting property, a moldability. etc. to a fiber sheet is made by combining 
biodegradability aliphatic series polyester with the fiber sheet which makes it fiber or powder and consists of wood pulp etc.. and 
heat-treating it. maintaining biodegradability. for example, the thing for which the poly caprolactone is used for JP,5-31 1600,A 
moreover, although using various aliphatic series polyester for JP,6-345944.A and JP,8-269888.A is proposed, aliphatic series 
polyester has a high price and is difficult for applying to a cheap paper material from a price side. Although carrying out extrusion 
coating of the biodegradability aliphatic series polyester to the fiber sheet which consists of wood pulp etc.. or applying by 
making biodegradability aliphatic series polyester into an emulsion are indicated similariy, it has come [ moreover. ] to spread 
from a price side. 

[0004] on the other hand, it came (C. — M.Buchanan etal. — ) to be known as a biodegradable plastic in recent years J. 
Appl.Poly.Sci., cellulose acetate besides 47 and 1709 (1993), and cellulose propionate Since it is compounded acetylation and by 
propionyl-izing. the cellulose which are abundant natural products Although it is the the best for becoming the same as a 
cellulose and an essential target, and compound-izing with a cellulose fiber sheet when it is cheap as biodegradability resin, 
safety is also high and an acetyl group and a propionyl radical are further hydrolyzed in process of biodegradation Since the 
melting point is close to pyrolysis temperature, and melting fabrication is difficult, it is necessary to use it as a constituent which 
blended the plasticizer, and what is satisfied from the point of workability is not obtained. 

[0005] Although the biodegradability resin with which the starch system of the polysaccharide systems gave fabrication nature 
to starch combining denaturation polyvinyl alcohol etc. is known, denaturation polyvinyl alcohol cannot be said to be a suitable 
ingredient in order to use it for the miscellaneous goods for days, industrial materials, etc. broadly, since not a natural product 
but the biodegradability rate with a water resisting property inadequate again is slow (JP,3-31333,A, JP.3-79645,A, etc.). 
[0006] The protein system and the natural rubber system are known as resin using natural products other than a polysaccharide 
system. Among these, although the thermoplastics (JP.2-67109,A, JP,5-17591.A, etc.) which used the wheat gluten which has a 
water resisting property, and the thermoplastics (JP.6-125718.A. JP.6-192577,A, etc.) which similariy used com protein are 
known, by the system of a protein independent and/or a plasticizer. it has only the fabrication nature of compression molding 
and injection-molding extent, but since flexibility is still more inadequate, the protein system is examined for [ thick ] the 
structures. Moreover, by using these protein system as a coating, although the attempt used for food and drugs also occurs (the 
Patent Publication Heisei No. 502102 [ four to ] official report, JP,4-21 7625.A, etc.). the application is limited from points, such 
as physical properties and a price. On the other hand, although compound-izing with the fiber sheet which consists of wood pulp 
is performed for many years, since a water resisting property and wet strength are inadequate, gelatin and casein have not 
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turned to the application used by natural environment. Although the technique (JP,7-26219,A) which blends the starch and 
protein which sink into paper (JP,6-1 6834.AX and aliphatic series polyester as a biodegradability accelerator, and is used for a 
binder with a synthetic polymer about a natural rubber system is known, the room of an improvement is left behind from the 
point of a biodegradation rate. 

[0007] Therefore, it has come to embody the cheap and reproducible constituent which is a thing suitable for having sufficient 
water resisting property, wet strength, and flexibility, and using it by natural environment, and **********, and its moldings. 
[0008] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention shows the water resisting property and wet 
strength which were excellent in use by natural environment, and its flexibility is high, and it is to offer the cheap biodegradability 
constituent by which biodegradation is promptly carried out after use, and its moldings. 
[0009] 

[Means for Solving the Problem] this invention person considered using the cone gluten meal which uses com protein as a 
principal component by the residue which separated starch from the com grain in order to develop the water resisting property 
which has biodegradability and is equal to use in a nature using a cheap and reproducible natural product, and the 
biodegradability constituent with which are satisfied of wet strength in view of this present condition. Since a cone gluten meal 
consists of two kinds of protein called a zein and a glutelin, little starch, fats and oils, etc., among these the zein with many 
loadings contains many hydrophobic amino acid, having a water resisting property is known. It is also possible to use it for it as a 
reforming cone gluten meal which raised proteinic loadings, since little *♦ rare ****** is easily removable to a cone gluten meal 
with amylolytic enzyme, raw amylolytic enzyme, etc. Although it is adding a plasticizer like polyhydric alcohol although it cannot 
be used if this cone gluten meaPs is brittle and it is independent and becoming the structure with thick [ hard ] is known, if it 
dips in water, it will not be able to become brittle, and the water resisting property and wet strength which were excellent in use 
by natural environment cannot be obtained. Then, since natural rubber's being able to blend to a cone gluten meal and fitness 
and the biodegradability rate of natural rubber are generally slow as a result of considering blending the compound which it has, 
and it is cheap, and biodegradability can be reproduced, and can adjust a biodegradation rate and inquiring wholeheartedly, it 
came to complete a header and this invention for the ability of the whole biodegradation rate to be adjusted by blending with a 
cone gluten meal with an early biodegradation rate. Although the reason a cone gluten meal can form natural rubber and the 
outstanding biodegradability constituent is not clear, it has protein and a lipid at the end, this carries out the work like a 
compatibilizer by the interface with a cone gluten meal, and natural rubber is presumed for maintaining stable sea island 
structure. 

[0010] That is. in order to solve said technical problem, this invention adopts the configuration of the following (1) - (6). 

(1) The biodegradability constituent which uses a cone gluten meal and natural rubber as a principal component. 

[001 1] (2) A biodegradability constituent given in the above (1) the range of whose weight ratio of a cone gluten meal and natural 

rubber is 30:70-70:30 in cone gluten mealinatural rubber. 

[0012] (3) The above (1) which furthermore contains a biodegradability plasticizer. or a biodegradability constituent given in 
either of (2). 

[0013] (4) The biodegradability moldings with which the layer which becomes either of aforementioned (1) - (3) from the 
biodegradability constituent of a publication is formed in the sheet or Plastic solid front face which consists of cellulose fiber or 
biodegradability plastics. 

[0014] (5) The biodegradability moldings with which the biodegradability constituent of a publication sinks into either of (1) - (3) 
at the sheet or Plastic solid which consists of cellulose fiber. 

[001 5] (6) The above (1) Biodegradability moldings formed in either of - (3) by carrying out melting extrusion of the 

biodegradability constituent of a publication. 

[0016] 

[Embodiment of the Invention] The cone gluten meal used by this invention is the production process of the com starch by wet 
milling, it is the desiccation residue of a part which separated an envelope, a germ, and starch, and the protein called a zein and 
a glutelin is the mixture with which starch consists of the remaining lipid, coloring matter, a vegetable fiber, etc. ten to 20% of the 
weight 60 to 80% of the weight as a typical example. With a zein and a glutelin, since there is no compatibility and it becomes a 
loading material and the operation like a pigment to these protein, the starch contained in a cone gluten meal can be removed by 
the decomposition using enzymes, such as alpha, beta-amylase. and glucoamylase, or the extract by hot water, and can also be 
used as a reforming cone gluten meal. 

[0017] Furthermore, although it is also possible for the alkali water solution not more than pH<1 1.5 to remove a glutelin, and to 
use a zein as a principal component from the cone gluten meal from which starch was removed, it becomes cost quantity a little. 

[0018] Although it dries and the cone gluten meal has the common powdered thing of about 10 % of the weight of moisture 
contents, what ground the slurry of about 10 % of the weight of solid content concentration before desiccation or the slurry can 
be used for it. Moreover, a cone gluten meal and a reforming cone gluten meal can be denatured using an acid, alkali, and a 
solvent, and can also be used. There are some which are called wheat gluten to the natural product material which, on the other 
hand, has the protein of a cone gluten meal and the well alike protein, and although it is a little expensive, it can also be used for 
it, transposing a part to a cone gluten meal. 

[0019] Natural rubber exists as a rubber particle in the latex obtained from a rubber tree, and 30 - 40 % of the weight of 
concentration for rubber and particle diameter are large, and are said to be 0.1-0.5 micrometers. The principal component of the 
rubber particle in a latex is cis-. - Although it is 1 and 4-polyisoprene and average degree of polymerization is about 5000, it is 
said that the rubber particle front face is wrapped in the layer of FOSUFO lipid and protein. What is called the so-called crude 
rubber which condensed this natural rubber latex to about 60 % of the weight of rubber parts, was made to solidify the rubber 
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4 particle in the thing to which ammonia etc, is added as a preservative, or natural rubber latex, and was separated and dried can 

* be used for the biodegradation constituent of this invention. 
[0020] The combination to a cone gluten meal and natural rubber can use the approach of making what stirred the thing and 
natural rubber latex which ground the approach, cone gluten meal slurry, or slurry which stirs the thing and natural rubber latex 
which ground the approach, cone gluten meal slurry, or slurry which heats a cone gluten meal and crude rubber with the 
kneading machine usually used in this field, and is mixed, and is made into homogeneity, and was made into homogeneity 
condensing etc. 

[0021] The loadings of natural rubber have 30 - 70 desirable % of the weight, and if it remains as it is, a predetermined water 
' resisting property, wet strength, and flexibility are not acquired, but less than 30 % of the weight takes combination of other 
resin, a plasticizer. etc. to them. Moreover, it becomes a problem, when a biodegradation rate will become slow and prompt 
biodegradability will be required, if 70 % of the weight is exceeded. Moreover, since the synthetic polyisoprene which repeats the 
same isoprene as natural rubber and it has in a unit has the same biodegradability as natural rubber, it can also be used for it, 
transposing to a part of natural rubber. 

[0022] When using the biodegradability constituent of this invention as a coating, protein or polyvinyl alcohol, such as cellulosics. 
such as hydroxyethyl cellulose, hydroxy propylcellulose. hydroxypropyl methylcellulose, and carboxymethyl-cellulose Na salt, 
polysaccharide system gum, casein, and gelatin, can be used as a dispersant. 

[0023] It is desirable to blend a plasticizer, in order to adjust the biodegradability of the biodegradability constituent which uses a 
cone gluten meal and natural rubber as a principal component, and mechanical physical properties. In this case, as a plasticizer 
which can be used, especially if it is biodegradability. there will be no limit For example, polyhydric alcohol, such as ethylene 
glycol and a glycerol, a diethyl horse mackerel peat. Diethyl succinate, glycerol monoacetate, glycerol diacetate, Triacetin, 
glycerine monolaurate, glycerol monostearate. Urea, such as aliphatic series ester, such as a glycerol MONORINO rate, a urea, 
and octadecyl ethylene urea A higher fatty acid and its aliphatic series lower alcohol ester, such as a lauryl acid, oleic acid, and a 
linolenic acid. Organic acids, such as a succinic acid, a malic acid, and a citric acid, rosin, rosin ester. Natural products, such as a 
wax, a low, a shellac, and a terpene, castor oil, sesame oil. By fats and oils, such as soybean oil. the polyethylene glycol, a 
polypropylene glycol, etc., a with an average molecular weight of 2000 or less polyether. It consists of dibasic acid and glycols, 
such as polyethylene horse mackerel peat diol and polyethylene succinate diol. With an average molecular weight of 2000 or less 
polyalkylene alkanoate polyol. By the poly caprolactone diol. poly caprolactone triol, etc., the with an average molecular weight of 
2000 or less poly caprolactone polyol etc.. Or low-molecular aliphatic series salts, such as the fatty-acid salt and aliphatic series 
sulfonate which are known as a modifier of the quality of Tenpaku, aliphatic series phosphate, and alkylamine salt, etc. are 
mentioned, and it can be used combining one or more kinds. About the loadings of a plasticizer, the range below 40 weight 
sections is desirable to the sum total weight 100 weight section of a cone gluten meal and natural rubber. Moreover, small 
quantity can also blend cross linking agents, such as a sulfur compound and tannin. 

[0024] It is possible in addition to the biodegradability constituent of this invention which consists of the above-mentioned cone 
gluten meal, natural rubber, and a plasticizer, to blend a biodegradable polymer in order to improve physical properties. In this 
case, as a macromolecule which can be blended, polyalkylene alkanoate, a Pori alpha-hydroxy acid, Pori beta-hydroxy alkanoate, 
~ Fori bmega-hydroxy alkanoate, etc. can be mentioned with aliphatic series polyester. By the polysaccharide system.-an- acetyl - 
cellulose, cellulose propionate, methyl cellulose. Cellulosics, such as ethyl cellulose, hydroxyethyl cellulose, and 
hydroxypropylcellulose. Starch derivatives, such as acetyl starch, propionyl starch, oxidization starch, and dialdehyde starch, A 
chitin, chitosan. an alginic acid, pectin, a lignin. gelatin, casein. The synthetic macromolecule with which essential biodegradability. 
such as a natural product of wheat gluten, soybean protein, gum arable, etc., polyvinyl alcohol, polyvinyl acetate, polyethylene 
BINIRI alcohol, and polyethylene vinyl acetate, is known is mentioned. As for the loadings of these macromolecules, it is desirable 
that it is the range which does not spoil physical properties, such as a water resisting property and wet strength. 
[0025] independent [ as a stabilizer for heat deterioration prevention and heat coloring prevention / in a weak organic acid, a 
phenolic compound, an epoxy compound, a FOSU fight compound, a thio FOSU fight compound, etc. ] for the purpose which 
improves specific physical properties to the biodegradability constituent of this invention — or two or more kinds may be mixed 
and you may add Moreover, blending inorganic pigments, such as additives, such as iriorganic system photolysis accelerators, 
such as titanium oxide, a biodegradation accelerator of an organic-acid system, lubricant, an antistatic agent, and lubricant, a 
calcium carbonate, clay, and talc, the powder of biodegradability, and fiber in addition to this does not interfere at all. 
[0026] On the occasion of mixing of the cone gluten meal of this invention, natural rubber, a plasticizer, and various additives, if 
usually used, regardless of dry type. wet. and a heating type, especially a limit does not have a kneader, a biaxial kneading 
machine, a roll mill, a Banbury mixer, a cow loess homomixer, etc.. and it is used. In addition, when using the biodegradability 
constituent of this invention as thermoplastics, a kneading object has that it is also desirable to consider as a strand using a 
strand die etc. and to make it a pellet by the pelletizer after that. 

[0027] The biodegradability constituent of this invention can be sunk in and used for the sheet or Plastic solid which can form 
and use a layer for the sheet or Plastic solid front face which consists of cellulose fiber or biodegradability plastics, and consists 
of cellulose fiber. Furthermore, melting extrusion of the biodegradability constituent can be carried out. and it can be fabricated 
to 0 or a Plastic solid. Although the approach of forming a layer in a sheet front face, the approach of sinking into a sheet, and 
the approach of fabricating in the shape of a sheet are mainly described as an example, even if an object is a Plastic solid, it can 
fabricate in below similarly. 

[0028] In order to compound the biodegradability constituent of this invention with the base material which consists of a 
cellulose fiber sheet, there is the approach of making it exist in the approach of carrying out a laminating on a sheet-like base 
material and a sheet-like base material. Among these, in case melting extrusion molding of the sheet which makes a 
biodegradability constituent a water dispersion and is applied on a sheet-like base material as an approach of carrying out a 
laminating is carried out, the approach of usually being used extruded on a base material, such as laminating with a base material, 
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after fabricating a sheet, can be used. Moreover, in case the approach of making it exist in a sheet-like base material forms the 
cellulose fiber sheet which dips a sheet-like base material in the water dispersion of a biodegradability constituent, it can do a 
biodegradability constituent using the approach usually used, such as blending beforehand. 

[0029] Especially about the sheet-like base material which consists of cellulose fiber etc., there is no lim'rt and various kinds of 
papers, such as paper of fine quality and coat paper, can be used. At least one kind can be chosen from non-wood pulp, such as 
wood pulp, such as mechanical pulp (MP), heat mechanical pulp (TMP), needle-leaved tree bleached kraft pulp (NBKP). broad- 
leaved tree bleached kraft pulp (LBKP). needle-leaf tree non-bleached kraft pulp (NUKP). and broad-leaved tree non-bleached 
kraft pulp (LUKP). a kenaf, a llnter, and straw, and a biodegradability aliphatic series polyester system staple fiber as cellulose 
fiber used by this invention. 

[0030] The laminating of the biodegradability constituent of this invention can also be carried out to at least one side on sheets 
which consist of aliphatic series polyester, such as polyalkylene alkanoate, a Pori alpha-hydroxy acid, Pori beta-hydroxy 
alkanoate, and Pori omega-hydroxy alkanoate, instead of a cellulose fiber sheet In this case, control of biodegradability and low 
cost-ization can be attained by carrying out a laminating to the biodegradability constituent of this invention. The 
biodegradability constituent in the Plastic solid which consists of a biodegradability constituent has the desirable 5-100 weight 
section to the cellulose fiber sheet 100 weight section. If the 100 weight sections are exceeded, the productivity of a 
biodegradability compound sheet will fall, the water resisting property of the request by their being under 5 weight sections and 
wet strength are not obtained, and it is not desirable. 

[0031] As a coating machine used at least for one side of the cellulose fiber sheet produced beforehand by spreading in the 
approach of applying the water dispersion of a biodegradability constituent, BAKOTA usually used in this field, a blade coating 
machine, a gravure coating machine, a micro gravure coating machine, an offset gravure coating machine, etc. are mentioned 
about compound with the biodegradability constituent of this invention, and a cellulose fiber sheet. When applying, in order to 
realize a water resisting property efficiently, it is an effective approach to prepare the under coat which has biodegradability 
beforehand in a cellulose fiber sheet front face, to apply a water dispersion on it, and to also make it exist mostly near a front 
face. On the other hand, when making it sink in. for example, after carrying out suitable time amount sinking in. the approach of 
making pass through between rolls and squeezing out an excessive water dispersion can be used. 

[0032] When using the biodegradability constituent of this invention as a water dispersion, that of ** which makes the particle 
diameter of a cone gluten meal fine is desirable, and it is appropriate to make it the mean particle diameter of 5 micrometers or 
less by the approach currently widely used in these fields, such as the machine grinding method, a frost-shattering method, and 
a solvent method (it is made to precipitate with a poor solvent and dries after recovery after dissolving in a good solvent). 
[0033] Manufacture of the sheet which consists of a biodegradability constituent of this invention can use the approach of 
extruding from a T die or a ring die, taking over the extruded melt, and making it spread with equipment, pneumatic pressure, 
etc., after carrying out heating fusion in a well-known extruding press machine. Generally as for the direct sheet ****** case, a 
T die is used on a sheet-like base material. The temperature in the case of melting extrusion molding has desirable about 80- 
180 degrees C at extent to which the temperature inside a die is said, the thermal stability of a biodegradability constituent falls 
about a setup of melting extrusion-molding temperature, and a pyrolysis does not become remarkable. Moreover, the melt 
viscosity in the melting extrusion-molding temperature of the resin which carries out melting extrusion molding has desirable 
about 1000-50000poise in shear rate 100sec-1. The sheet manufactured from the biodegradability constituent of this invention 
has the thickness of 1 00 micrometers or less. 

[0034] When the adhesive property of the base material which consists of the biodegradability constituent and cellulose fiber 
sheet of this invention is inadequate, a glue line can be prepared among both. In this case, especially if the resin which 
constitutes a glue line has biodegradability, it does not have a limit and synthetic resin, such as protein, such as polysaccharide, 
such as oxidization starch and cation-ized starch, gelatin, and casein, and polyvinyl alcohol system resin, etc. can be used for it 
combining independent or two kinds or more. Among these, if it has melting fabrication nature like polyvinyl alcohol system resin, 
polyvinyl alcohol system resin, and the blend of a starch system in addition to biodegradability, and a glue line is prepared by the 
co-extrusion simultaneously, the laminating of the sheet which consists of a biodegradability constituent of this invention can be 
carried out on a sheet-like base material. 

[0035] The biodegradability constituent of this invention is applicable to manufacture of a film, a sheet, a container, etc. with 
extrusion molding, injection molding, blow molding, etc., when melting fabrication can be performed within limits which have 
thermal stability, moreover, the melt spinning approaches, such as a melt blow and span bond (trademark), — manufacture of a 
filament, textile fabrics, a nonwoven fabric, etc. — use — things are also made. Furthermore, it is also possible to compound-ize 
on a multilayer film, a compound filament, etc. combining another base material. Moreover, from the point of thermal stability, 
when lacking in a melting moldability. it can melt to a suitable solvent and can also fabricate for a film and fiber. 
[0036] Although it is possible to lay biodegradability underground into soil or to evaluate from weight reduction etc, based on 
JIS-K -6950, in investigating essential biodegradability. since this trial is an easily decomposability test method, the environment 
controlled [ active sludge / the soil containing the microorganism acclimated to the compound currently used as ASTM-D -5338 
or a biodegradability constituent, ] can also be used. 

[0037] The water resisting property, wet strength, and flexibility which were excellent in this invention in use by natural 
environment are shown. A to some extent controllable biodegradability constituent and its moldings can be obtained for a 
biodegradation rate by the very cheap approach that productivity is high. Conventionally the pellet of synthetic macromolecules 
including a vinyl system macromolecule, and RATTEKUSU Melting fabrication. The shock absorbing material manufactured by 
applying, a garbage bag, a label, a tray, an egg pack. The container package fields, such as plastics corrugated paper, moisture 
proof, and a waterproof wrapping material, a seedling raising pot. It is applicable to the large field from the application used in 
environments, such as the printing base material fields, such as the building-materials fields, such as the agricultural materials 
fields, such as a feed bag, a fertilizer bag, a solid credit sheet, and multi. concrete shuttering, reinforcing materials, and a dew 
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condensation prevention film, a field poster, and an advertisement to daily necessaries. 

[0038] . 
[Example] Although an example and the example of a comparison explain this invention in more detail below, it is not limited to 

these. 

Sand grinder processing of the water dispersion of a <example 1> cone gluten meal (product made from the Oji com starch) was 
carried out and it considered as the cone gluten meal water dispersion A as the mean particle diameter of 2.5 micrometers, and 
10 % of the weight of solid content concentration. Next to cone gluten meal water dispersion A120g, 13g (60 % of the weight of 
solid content concentration, high ammonia grade) of natural rubber latex was blended, it stirred by lOOOrpm during 5 minutes by 
the cow loess homomixer, and the uniform biodegradability constituent water dispersion B was obtained. After applying said 
biodegradability water dispersion B so that coverage may be set to 50g/m2 on a polypropylene sheet with the 105-degree C 
dryer, it dried for 5 minutes, it exfoliated, and considered as the biodegradability sheet The approach shown below estimated the 
-water resisting property of the obtained biodegradability sheet wet strength, tensile strength, and ductility. 
[0039] <Example 2> To said cone gluten meal water dispersion A120g, 10g [ of natural rubber latex ] (60 % of the weight [ of 
solid content concentration ], high ammonia grade) and guru serine Ig and Ig of ureas were blended, it stirred by lOOOrpm during 
5 minutes by the cow loess homomixer, and the uniform biodegradability constituent water dispersion C was obtained. After 
applying the biodegradability water dispersion C so that coverage may be set to 50g/m2 on a polypropylene sheet with the 105- 
degree C dryer, it dried for 5 minutes, it exfoliated, and considered as the biodegradability sheet like the example 1. 
[0040] On the cellulose fiber sheet produced so that it might consist of NBKP which carried out beating to 520ml by <example 
3> Canada standard freeness (it omits Following CSF) and might become basis-weight 80 g/m2 according to JIS-P -8209, after 
applying so that MEIYABA may be used and it may become coverage 20 g/m2 about said biodegradability constituent water 
dispersion B, It dried for 5 minutes with the 105-degree C dryer, and the biodegradability sheet was obtained. 
[0041] The cellulose fiber sheet produced so that it might consist of the NBKP100 weight section which carried out beating to 
520ml by <example 4> Canada standard freeness (it omits Following CSF) and might become basis-weight 80 g/m2 according to 
JIS-P -8209 was dipped in said biodegradability water dispersion B. after sinking in so that it may become amount of sinking in 
20 g/m2. it dried for 5 minutes with the 1 05-degree C dryer, and the biodegradability sheet was obtained. 

[0042] To <example 5> cone gluten meal (product made from Oji com starch) 180g. 12g (smoked sheet grade) of natural rubber 
was blended, it mixed by 60rpm during 5 minutes with the kneader mixer (Lab PURASUTO mill Made from an Oriental energy 
machine) warmed at 120 degrees C. and the uniform biodegradability constituent was obtained. This biodegradability constituent 
was used as the biodegradability sheet of 50 g/m2 using the press warmed at 1 20 degrees C. 

[0043] After applying the cone gluten meal water dispersion A used in the <example 1 of comparison> example 1 so that 
coverage may be set to 50g/m2 on a polypropylene sheet with the 105-degree C dryer. It dried for 5 minutes. It exfoliated, and 
considered as the biodegradability sheet 

[0044] After applying the natural rubber latex (60 % of the weight of solid content concentration, high ammonia grade) used in 
the <example 2 of comparison> example 1 so that coverage may be set to 50g/m2 on a polypropylene sheet, with the 105- 
degree C dryer, it dried for 5 minutes, it exfoliated, and considered as the biodegradability sheet 

[0045] The cellulose fiber sheet was produced so that it might become basis-weight 1 00 g/m2 according to JIS-P -8209 using 
NBKP which carried out beating to 520ml by the <example 3 of comparison> Canada standard freeness (it omits Following CSF). 
[0046] After the <evaluation approach (1)> water resisting property stirred the biodegradability sheet slowly with the stirrer by 
underwater [ 20-degree C ] for 1 hour, it was evaluated from the appearance to the three-stage. (O.change nothing, **: It milked 
a little, and x:milkiness was carried out and it collapsed) 

(2) Reinforcement tensile strength. **** ductility, and humid tensile strength (immersed In 5 Bunsul) were measured based on 
JIS-K-7113. 

(3) the inside of the soil of the outdoors in Koto, Tokyo after cutting a biodegradability compound sheet into 1 0cm width of every 
direction (1-10-6, Shinonome. Koto-ku. Tokyo — ) It laid under a depth of 25cm in the Oji Paper Co., Ltd. site, took out after 1, 
3, 6, and 9 or 12-month progress, and evaluated from gestalt change and weight change to the three-stage (x in which **:gestalt 
change with remarkable 0:gestalt change and weight reduction and weight change are accepted: gestalt change and weight 
change are not accepted). 

The water resisting property of the cone gluten meal used for the example and the example of a comparison, the loadings of 
natural rubber, the class of plastlcizer. loadings, and the obtained biodegradability sheet wet strength, tensile strength, ductility, 
and biodegradability were shown in Table 1 . 
[0047] 
[Table 1] 
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[0048] 

[Effect of the Invention] This invention shows the water resisting property and wet strength which were excellent in use by 
natural environment, flexibility is high and the effectiveness of offering the biodegradability compound sheet by which 
biodegradation is promptly carried out after use is done so. To having the physical properties which were excellent in a water 
resisting property, wet strength, flexibility, and biodegradability, the film of the example 1 of a comparison is brittle, the example 
2 of a comparison has a slow biodegradation rate, comparison 3 does not have a water resisting property and wet strength, and 
the examples 1~5 of this invention are not suitable for using it by natural environment 
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